
U 
t 
f (ACCESSION NUMBER) - 

(CODE) 

e 
; (PAGES) 
i u 
L 

(NASA CR OR TMX OR AD NUMBER) (CATEGORY1 



-I- 

Venus and Jupiter were observed on 13 end ..I days respectively, The 
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have be- in e m r  . !Fhe more sensitive multichannel spectmwter now 

being assenibled W i l l  eve~tuaUy be used for a m e  carefid. seareti for 

the effects of U&-al.i;itude mter vapor. 

I), 

One prameter of meteorob@cal interest i t 3  the btegrate4I uater vapor 

Integrated Water Vapor Content of the Atm6a+m 
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The me e m r  Includes the effect of uncertainties in the atmosphere 

temperature andl pressure profiles, and the effect of using only 8 f i n i t e  

number of f’refpenciee. In’prgctice the nps error would be increased 

somewhat by llLeasureitimrt errors, which are typically 0,Ol db rms. 

C. Atmospheric Ernission Measurements 

Xn the smner of 1966 the fine-channel K-band radiometer W ~ S  reh3.M 

and mounted beside an open window m the M.I.?. campus. 

E L Z L ~ ~ ~ ~ A I I ~  was pointed out thmugh the window mach that the system was 

sheltered during nxinstom, ssld such that neaz3.y a3.l. antenna sidelobes 

were d i x c t e d  ar refleeteddtcward the &yo The atmospheric dssicm specrtrp;pn 

vas nbsemeB et approxinately 30’ elemtion during all kinds of mamer weather 

A smal l  horn 
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ascent pozcticm of 150-P were taken due to an equiptent problem. '1ploet 

and descent data am d l f f l c u 3 . t  to reduce 13% this night since fi.xil. 

caEbra-tion temperatures are determined during ,the ascent portion of the 

everj respect. F're?ltm.insl-j results of W s  YL&t %ire described :.n the 

An inversion technique allowing the a-kmspheric absorption co:fficient 

.e0 %e inferred fmm the results of fli&t 1'jb-P hao been develaped This 



equal. to 1-5 times the measured value for cv-yo) > 3, and a transition region 

between, 
AV 

Wre work continue6 in this area. 

Flights 152-P and 153-P were experiments to obtain aatenns. temperatures 

at a f loat a l t i t u d e  o f  40 km capable of being inverted t o  give the 

atmospheric temperature profile betueen 16 and 38 km, 

made at two nadir angles (0' ana 60') and st three frequencies 6 20, 2 609 

+ XX, MHz) centered on the 9' resonaxce at 61,151 GHz. 

discrepancy between the antenna temperaturee for the 0' observ8tions md 

those of the 60' observations ex is ts  agld is probably due to use of a 

Observations were 

A consistent - 

somewhat inaccurate a n t a  pattern in compulfng the theoretical curves. 

E'or this reason each of these fli&ts has been treated as being tw-three 

channel experiments rather than one-six channel experiment. A ppOgrrpn to 

measure the antema patterns mounted on the radiometer is mderway. 

Agrlz. d m g  Feb., lw, continues. 

The tm balloon f'lighte planned for the Smmr of 1966 were a~te@essfU. 



Block diagram of oxygen 
line radiometer. 

T 
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in previous flights, permits soundings to penetrate beXow the tropopause. 

A sumnzary of the parameters o f  the experinat was presen%ed in the pre~Lous 

report. 

Severel changes were made to the r - m e r  for these flights. 

local oscillator frequency was c W S d  to 64.678 a, necessitating 
recalibration of aP1 dcrunreve c m ~ e n t s  at the new frequency. 

ferrite chopper v88 i n s t a l l e d  and a different hybrid section for the mixer 

wa,s built. The audio amplifier, s~chronous detector, integrator, and dc 

ampllffer stages were triplicated so that the three IF frequencies a t 3  be 

i n  operation simultaneously rather than singly. 

times the  mount of data for a f l ight  with the same duration as prevlous ones. 

A block diagram of the flight radiometer fs shown 3.n Ffgme 1. 

Analysis of the data from these mats is underway. 

The eerly results of this program have been published (A.H. IBarsett, 

The 

A new 

This resulted in three 

J.W. Kuiper, a d  W.B. Leaoir, J. Geophys. Rese - 7L (m), 4723-k734, Get. 150 

I*)* 

i\mexSefuil Wphysica3 Union in Wasi;lingbn, D.C., in April, 1967. 

me later resixlts viU be presented at the A n n a  Meeting of the 

4. Temperature Profile by Imersior? of Micmwave Measurement. 
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where the veightln f'unction, WP, depends on the temperature and pressure 

pro.files. The temperature profile is approximat& by 

where the f's are known function8 of height end the 8's are coefflcients to 

be determined. Equation (2) i s  inserted into Eqyatfon (1) with the measured 

's and the W's eomputed f r o m  a model atmsphere. Tfne resulting matrix TB 
equation i s  solved for the a's. 

(2) and the procedure repeated to f ind  new values of the 8 '8 .  

process i s  continued until either a convergent or avergent sequence i s  ev%dent. 

Whea the process converges, Eqpaticm (2) represenla the inferred temperature 

profile which c m  be cornpawred to the true One, if  h o w .  

New W's are computed with T(h) from Equation 

This iterative 

"he three main considerations of the pmeess m e :  

1. 

2, 

HOW we= can EQuaitjon (2) represent true tenperatwe pmfiles? 

'bn the absence of noise, how close t o  th i s  best fit will the 

inversion come? 

What effect w i l l  radiometric noise have7 3. 

These three questions have been answered, in  part, on the basis of 

computer sin;tiLated experiments, Elmthennore, inversion of the results of 

fli@t 192-P resulted in a good fft of the inverted profile to the true 

profile, 

radiometric sensit ivity (mm9 axe possible. 

problems 

It appears tha t  inverted profiles with m s  e m r s  of 1-2 times the 

Work continues on these 
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5 .  Observations at Four f-tillimeters Wavelength. 

A program of cooperative research has b a a  started with the Microwave 

Physics Inboretory of the Air Force Cambridge Research hboratories (AFCRL). 

Bedford, bssaahusatts, whereby rndfo astromridcaf observatAons at' 4 r w ~  

wavelength are to be canductcd. 

built u d c r  this HASA grant and t h e  observations w i l l  u t i l i ze  the 29-foot 

radio telescope at the Prospect Park Field Station, blaltham, of AIFCRL. 

hcellminary pattern and gain measurements using the radiometer and radio 

telescope indieate an antenna gain of approximately 72 ab, a value entirely 

adequate to justiFy additional effort t o  bring the ent i re  system up t o  its 

full usef'ulness at t h i s  wavelength. 

The 4 mm radiometer has been developed and 

AFCRL ppmrpls to use the 4 xmn radiometer, in conjunction with its own 

8 mm radimeter, t o  observe the sun. MCT personnel, in cooperation with 

NFCRL personnel, plan to observe the pbn&s  and the strong radio sources. 

6. OE IP1-terferometry. 

In order t o  inves t iga te  -her the pkysica3. conditions responsible 

for the erna~ouisly intense awdxeces of 18-~m l i n e  emission a t  radio 

frequencies, an interferometric,etutay was undertaken jointly with M.L. Meeks 

and G.M. Hyde of Iilncolri Laboratory, M.T.T., t o  determine the rmgcilar 

dimensions of the rPmitting regions, 

M l l a t ~ n e  (8bf i )  and Raystack (l2O-fb) aitennss of Mncoln kboratory, wlth 

a baseurme of approximateiy 3800 h at 18 an, dong a l ine  nearly a* east sf 

The interferometer was composed of the 
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Tfre signals - the  tm antennas were effectively cmsecomelated by 

a phase-switching scheme. 

the tuo receivers -re autocornelated, and the difference between these 

autocorreb-bion Atnctfons was taken. 

derived froan reference signa;ls carried along a transmission Line thst was 

servo-controlled to maintain constant electrical length. An IF delay for 

;hite-A?nw coaapensa%ion y88 unnecessary, since the delays were reconstructed 

in the aUtocorrelator. 

The sum and difference of the IF outputs from 

A coll~~oon Locaboscillator signa3 was 

Fringe amplitude and phase information, as a furnction 

of frequency, W ~ E I  extracted f'ron the autoeorrel-atim Functians by memfi of 

a least-scpuares-fit technique executed by a aigital computer;'. mer 

calibration of the basellne parameters with continuum rhldllo source8 of' 

snail diameters and known psitions, the posLtions of the emission line8 wcre 

obtained from fringe phase as a function of hour angle. 

The observations h ~ v e  been cancentra%ed, thus far, on the emlssion 

regions nesr the continuum radio sources H3 (IC 1795), W@, 8 s  A, arid 

l?W 6334. Table 11-1 shows, for the f ive strongest lines at 1665 MHz in 

W39 the size limits (under the asimpMora of 8 mif'ozdy bright circular dfse) 

of the emitting ~ o u r c o  derfved t h n  the observed fx5ne;e amplitude. 

uncertainty in fringe ampZftude represents the p a k  observed deviation.for 

The 

nearly the sane phase ~ M c h  a l l ~ ~ s  UB to put an upper l i m i t  on the awular 
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Table XI-1. fmguhr sizes and separations of emisZion 
features observed adjacent to W3. 

blruli  zatim 
(I. R. E, 0 o ~ ~ ~ r r t i 0 1 1 )  

a Velocity relat-lve t o  the local standard of" rest under the assumption that 
rest frequencies are those of the 2nr 3/2, J = 3/2$ -doublet of' 0'9. 
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of tne nebulosity, miifway between t w o  faint stars, neither of which is with in  

the position uncertainty. 

The source of ' the l ine d s s i a n  is clearly of an unusual nature. 

oxmph, the obseme3 mgdLar size L i m i t  inrgUes a briglhtnass temperatwe 

of at l C a 5 - b  2 X 10% for the U e  at -45.1 Km/s&, The apparent lineax 

dimension of the source, under t he  assumption that  it i s  located at the 

dLs-tmnce sf W3 (1700 parsec), is lees than 0.1 y~b~sec.  S g r  A is also a 

single polnt sowee, less thao 20" in size. 

Ji6 he al-'z@M.y nore complex, and are apparently ertch double, 

conponmts arep howver, unresolved by the interfernmeter. 

1 % ~  

W49 and NGC 6334 ewh appear 

The i n d i d d u a l  

I n   sum^^^, all OX emission sources observed t'nus far are of very 

s m d l l  n s l g r i h r  size, although more than one point source can be associated 

with 8 given H II region. 

velocity component associated with it. 

Ench point ~ 6 i ~ c e  usually has more than one 

7. Low-f'requency Apepturc: Sjmthesis ef Discrete Radio SQixrces. 
__c 

A p r o p m  of observations has been completed at the Xztional Redio 
I 

As-tmnorny Observatory, Green BaJik, West Virginia, 

Gf approximtely 24 01" the brightest radio sources, at a 3equency of 234 MIZ, 

were mcssured using tbe long-bascline inter2eramtes d t h  addi t ional  @ @ p e n t  

The fr7Age vis ibi l i t ies  



b.nd of 2-12 IC". 

end elcctronics, which then led into the XRAO IF delay and correlation system. 

'Fhc first &age i n  the processing of the data was finished at ItRhO, and the 

remaining work i s  being done here at M.X.T. 

The telcscopx were f i t t e d  with 23bMHz feeds and f ' ro~~L- 

Prsmthe results of these 

o'bscrva-tlons, the structrtrea of m y  of these 8ources are bein& obtained 

by 3 variety of di@tal-coxnputer pmcessings, including amthing,,  interpolation, 

isaverse Fourier transformation, md model f i t t ing .  

For the most part, small  extragalactic sources were selected for this 

pmpam i n  an attempt to  detect larger-scale diffuse halos arsund the major 

components that might be deposl%czJ.rs for old, lower-energy electrons or 

t h e  residues of events that preceded those responsible for the mor 

compancnts of the radio soupees observed at present. 

resolution (for those scurces far which maps c en be obtained) will be of 

the  order of 1 min (a rc )9  compared with the 2-5 rsl4n [arc) sizes ~f the major 

components. In some cases the p r i m a 4  beam sf the telescopes (diameter = 3" 

(arc>> included other comparable sources besides the one of interest'$ and 

The ultimate angular 

the large minimum spacing of the interferometer (2.200 m = 960 wavelengths) 

XfU not allow the several sources to be separated (a pm%lm analogoirs to 

the nmiLtiple responses of a gmting array). . 


